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/ and Tables 9 and 10 above. 



A three-dimensional (3-D) simulation model was used to simulate an in situ conversion 
process for a tar sand formation. A heat injection rate was calculated using a separate numerical 
code (CFX). The heat injection rate was calculated at 500 watts per foot (1640 watts per meter). 
The 3-D simulation was based on a dilation-recompaction model for tar sands. A target zone 
thickness of 50 meters was used. Input data for the simulation were as follows: 



Q Depth of target zone = 280 meters; 

=.p Thickness = 50 meters; 

in Porosity = 0.27; 

;"P Oil saturation ^ 0.84; 

'''Z Water saturation = 0.16; 

Permeability = 1000 millidarcy; 
sj Vertical permeabiHty versus horizontal permeability = 0.1; 

;i Overburden = shale; and 

Base rock = wet carbonate. 

0 

!,n Six component fluids were used based on fluids found in Athabasca tar sands. The six 

n 

iT component fluids were: heavy fluid; light fluid; gas; water; pre-char; and char. The spacing 

between wells was set at 9.1 meters on a triangular pattern. Eleven horizontal heaters with a 300 
m heater length were used with heat outputs set at the previously calculated value of 1640 watts 
per meter. 



In The Claims: 



Please cancel claims 1-530, 611-622, 626-664, 707-744, and 785-5395 without prejudice. 
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Listed below is a clean copy of amended claims. A marked-up copy indicating the 
amended sections of the claims is provided in an accompanying document. 



Please amend the claims as follows: 





559. (Amended) The method ofltiaiai 531, wherein a partial pressure of is measured when 
the mixture is at a production well. 



ndei 

i ?it the mixtii^^S"^; 



99. (Ammded) The method of claim 570, wherein a partial pressure of H2 is measured when 



the mixtii 



■'a production well. 



UJ 
j 



666. (Amended) Tt 

greater than 25 of the p 

wherein the equation^: 
p ^ eH6000/T/28i 



!thod of claim 665, wherein the hydrocarbons having carbon numbers 
:ed mixture is controlled to be less than about 20 % by weight, and 



iff 




(JU / . ' (Amended ) i he method 01 cf 
greater than 25 of the produced mixture is controlle d to hj. 
wherein the equati on is; 



IS havin g carbon numbers 
% by weight, and 



(Amended) The method ofclaimT5657-v^4ier-eiiiJI^^ or more heat sources comprise at 
least two heat sources, and wherein superposition of heat from at least the twcTheaEgo^ 



pyrolyzes at least 




rocarbons within the selected section of the formation. 
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6697 — (Amended) i he method of claim 665, wherein the one or more heat-soufees-campi 
electrical heaters. 




670. (Amended) The method of claim 665, wherein the one or m^rdTieat sources comprise 
surface burners. 



in 



671. (Amended) The method of claim 665, wb^ein the one or more heat sources comprise 
flameless distributed combustors. 

672. (Amended) The mejhda of claim 665, wherein the one or more heat sources comprise 
natural distributed combustors. 



673. (Amraded) The method of claim 665, further comprising controlling a temperature 
withirvm least a majority of the selected section of the formation, wherein the pressure is 
^emtroUed as a function of temperature, or the temperature is controlled as a function of pressure. 



r1 



^ik^j[f^7^' — (Amended}The method of claim 665, further comprising controlling the heat such that 
yj^l^ an average heating rateofthe"^^ 1 per day during pyrolysis. 




676. (Amended) The method of claim 665, wherein providing heat from the^j^^or-moreneat 
sources to at least the portion of formation comprises: 

heating a selected volume (V)of the hydrgc^bon containing formation from the one or 
more heat sources, wherein the foraiation has an average heat capacity (Cy), and wherein the 
heating pyrolyzes at lea^tsofne hydrocarbons within the selected volume of the formation; and 

wherein^eating energy/day provided to the volume is equal to or less than Pwr, wherein 
P urja^gmc^ated by the equation: ^ ^ 
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m 



-4 



wherein Pwr is theJieating energy/day, /i is an average heating rate of the formation, 



i^^br^ ^i ^bulk density, and wherein the heating rat e is less than about 10 **C/day. 

677. (Amended) The njj*i?od of claim 665, wherein allowing the heat to transfer comprises 
transferring heat substantial^ by conduction. 




678. (Amended) The method nt riaim 6fS^^ whf^rp1Trpmv^4ia^l^pat frpn n the one OT more heat 



sources comprisesjieating-the'selected section such that a thermal conductivity of at least a 
portion ef3tie selected section is greater than about 0.5 W/(m °C). 



^791 t^toTended)"''TheTiTetod^#^ the produced mixture comprises 

condensable hydrocarbons having an API gravity of A least about 25°. 



i 3== 



680. (Amended) The method of claim 665ywherein the produced mixture comprises 
condensable hydrocarbons, and wherein abbut 0.1 % by weight to about 15 % by weight of the 
condensable hydrocarbons are olefjj; 

/ 

68 1 . (Amended) The meth^ o^efeim 665, wherein the produced mixture comprises non- 
condensable hydrocarbons/and > /herein a molar ratio of ethene to ethane in the non-condensable 
hydrocarbons ranges fhemi about 0.001 to about 0.15. 



682. (Amended) The method of claim 665, wherein the produced mixture comprises 
condensable ^drocarbons, and wherein less than about 1 % by weight, when calculated on an 
atomic ba^s, of the condensable hydrocarbons is nitrogen. 
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6ET. ( Aiiieiide d) Tliu iiieLliod Of C lUlm 6 Q£i, ^vj i eLein the produced mixture com prises 
condensable hydrocarbons, and wherein less than about 1 % by weight, whep^lculated on an 
atomic basis, of the condensable hydrocarbons is oxygen. 

684. (Amended) The method of claim 665, wherein the produjzfed mixture comprises 
condensable hydrocarbons, and wherein less than about I Vopy weight, when calculated on an 
atomic basis, of the condensable hydrocarbons is sulfur. 



1J1 



■4 



;3 



685. (Amended) The method of claim 665, wherefn the produced mixture comprises 
condensable hydrocarbons, wherein about 5 % byweight to about 30 % by weight of the 
condensable hydrocarbons comprise oxygen c^fitaining compounds, and wherein the oxygen 
containing compounds comprise phenols. 



686. (Amended) The method 
condensable hydrocarbons, and w 
hydrocarbons are aromatic comi 



clgim 665, wherein the produced mixture comprises 

greater than about 20 % by weight of the condensable 



687. (Amended) The method of claim 665, wherein the produced mixture comprises 
condensable hydrocarbons, and wherein less than about 5 % by weight of the condensable 
hydrocarbons comprises multi-ring aromatics with more than two rings. 



688. (Ameniaed) The method of claim 665, wherein the produced mixture comprises 
condensable4iydrocarbons, and wherei n less th an about 0.3 % by weight of the condensable 
hydrocarj^ns^re-asphaltenes. 
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689. (Amended) The method>M*^aim 665, wherein the produced mixture comprises 
condensable hydrocarbons, and'^^jierein about 5 % by weight to about 30 % by weight of the 
condensable hydrocarbons are cycloalkanes. 



in 

lips 



( A i n en d e d ^"The meihod of claim 665, wherein the proTiuced-imjc^ui^j^Qmprises a non- 
condensable component, wherein thejiODzCondensab^e- componcnt cunip rises hydrogen, wherem 
the hydrogen is greatep-tfian about 10 % by volume of the non-condensable component, and 
whereiqrffii-hvdruuen is less LhBn"abouf-80-%-bv-Aa3 lume of the non-condensable component. 



691 . (Amended) The method of claim 665, wherein the produced mixture comprises 
ammonia, and wherein greats than about 0.05 % by weight of the produced mixture is ammonia. 



692. (Amended) Themj 
ammonia, and wherein the 



'of claim 665, wherein the produced mixture comprises 
lonia is used to produce fertilizer. 



(Amended) The method of claim 665, further comprising controlling; Sffla^on 
conditions to produce a mixturejaL GOiid^tsrfyteiivcirocarbons and H2, wherein a partial pressure 
of ^dJirifliKe mixture is prea tf^r tVi ^^n ^ ^^^^n ^ 



694. (Amended) Thcj 
the mixture is at a produ€ 



od of claim 665, wherein a partial pressure of H2 is measured when 
5n well. 



-nqjnenaed^ The method of claim 665. further comniisia. &.^'teTTyFg'T^ within the 
formation to inhibi t producti ai^'eftT^arbcarbons from the formation having carbon numbers 
greatfi6^!aEat 
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96. (Amended) The method of claim 665, further comprising: 

providing hydrogen (Hj) to theJieated-'SScTionto hydrogenate hydrocarbons within the 
section; and 




Ke section with heat trom nydrogenation. 



697. (Amended) The mQ^M^^f claim 665, wherein the produced mixture comprises hydrogen 
and condensable hydrocarbonk^e method further comprising hydrogenating a portion of the 
produced condensable hydros arbons with at least a portion of the produced hydrogen. 




(Amended) I'he methoa ot claim ooo. wherein allowing Ihe-heaHe-ttaiisfe E-Comprises 
increasing a permeability of a majority of the selected section to greater than about, 
millidarcy. 




699. (Amended) The method^of^l:Sim 665, wherein allowing the heat to transfer comprises 
substantially uniformJy-i-n:cfeasing a permeability of a majority of the selected section. 



700. (Amended) The-fmfthod of claim 665, further comprising controlling the heat to yield 
greater than about 60 % byweight of condensable hydrocarbons, as measured by the Fischer 
Assay. 



OT* fAmended) The method-t>f^aim-^65^-A\jiereirL producing thej nixture comprises 
producing the mixture in a production well, and wherein at least about 7 h eat sour 
disposed in the fomiation for each production ' 



702. (Amgnded)^ The method of claim 665, further comprising providing heat from three or 

at -sources LO at least a portion -of-fee-formation, wherein three or more of the heat sources 
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e located in the formation in a unit of heat sources, and wherein the unit of heat sources 
comprises a triangular pattern. 



703. (Amended) The method of clainr^S, further comprising providing heat from three or 
more heat sources to at le^st-^portion of the formation, wherein three or more of the heat sources 
are located in ttig^dmiation in a unit of heat sources, wherein the unit of heat sources comprises a 
triangularpattem, and wherein a plurality of the units are repeated over an area of the formation 
form a repetitive pattern of units. 

Q 774. (Amended) The method (Jpfaim 745, wherein a partial pressure of is measured when 



the mixture is at a production well] 




Eta 



Please add the following claims: 




5395'r-fNewX-Ilie method of claim 567, wherein at least about 20 heat sources are disposed in 
Q the formation for each productionwel 




5397. (New) The method of claim 607, wherein at le^st,about^Oneat sources are disposed in 
the formation for each production well^ 




5398. (NewlTThe method of claim 701, wherein at least about 20 heat sources are disposed in 
formatto n - f o r c ach-^roduGtion-WidL 



5399. (New) The method of ilaim 782, wherein at least about 20 heat sources are disposed in 
the formation for each pro^ictieff well. 
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If any fees are inadvertently omitted or if any additional fees are required or have been 
overpaid, please appropriately charge or credit those fees to Conley, Rose & Tayon, P.C. Deposit 
Account Number 501505/5659-08 100/EBM. 



CONLEY, ROSE & TAYON, P.C. 
P.O. BOX 398 
AUSTIN, TX 78767-0398 
(512) 703-1254 (voice) 
(512) 703-1250 (facsimile) 




Eric B: Moymons 
Reg. No. 34,876 



Attorney for Applicant 
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